. Protocol for the development and imaging of transparent soil microcosms. A) The preparation of the transparent soil material follows three main steps. First, Nafion precursor particles are milled in liquid nitrogen to obtain suitable particle size distribution. In a second stage, particles are treated chemically to give them an anionic charge [11, S1]. Finally, the exchange sites are saturated with the cations from Murashige & Skoog basal plant nutrient medium and the transparent soil medium water content is adjusted for optimal growth conditions. B) The culture and imaging of root and bacteria in transparent soil requires several steps. Seedlings and bacteria are inoculated in the transparent soil substrate at the start of each experiment and grow for 5 days. Samples are then saturated with half-strength M&S medium containing 1 mg ml -1 fluorescent brightener to stain the root tissue.
Immediately before imaging, this solution was removed and replaced with pure Percoll (Sigma-Aldrich Co.) containing 1 µg ml -1 sulphorhodamine B (Sigma-Aldrich Co.). C) Purposebuilt transparent containers were constructed for the experiment. Containers were made of a microscope slide and long cover glass with a 4 mm spacer between them on 3 sides and an opening at the top. D) 27 positions were imaged in each sample following a 3 by 3 by 3 
